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•The original length L 0 
•The temperature change AT 




The kind of material 






Higher change in temperature, the 
higher the expansion. 



>r the symbol 



2- Thermal Expansion 




Change in the dimension(L) of a 
substance due to change in 
temperature 
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Quantified by a constant value for 

coefficient of thermal expansion for 

some materials 



The higher the coefficient, the higher 
the expansion 



ymbol used 
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Greater original dimension 
greater the expansion. 



for linear expansion 




for area expansion 



expansion 




Change in 
temperature 



Types of Expantion 



1 -Linear Expansion 

• Suppose a rod of material has a length L 0 at some 
initial temperature T 0 when the temperature 
changes by AT, the length changes by AL. 



\L= a*Z/ 0 *AT 
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So, the length L at a temperature (T = T 0 + AT) is: 



+ AL 






L 0 + a L 0 AT L 0 (1 + a AT) 



The fractional length change = AL / L 0 
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2- Area Expansion 




ngular face of a block has a length of 
f W 0 at some initial temperature T 0 . 



If the material has a linear expansion coefficient a and the 
temperature is changed by AT then: 



-The new length is L = L 0 (1 +a AT) 



The new width is W = W„ (1 +a AT) 



The original area is A 0 = L 0 W 0 



The new area is A = L W = L 0 (1 +a AT) * W 0 (1 +a AT) 




A = L 0 W 0 (1 +a AT) 2 « L 0 W 0 (1 +2a AT) « A 0 (1 +2a AT) 




A « A 0 (1 + p AT) where AA = A 0 p AT, p = 2 a 






if the temperature of a disk with a hole has ch 
then the dimension of the disk and the hole is cha 




se or decrease) 

-jcrease or decrease). 
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Temperature increases usually cause increases in volume 
for both solid and liquid materials. A iy 

*The increase in volume AV is proportional 

to the temperature change and the initial 



volume V. 
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V = L 3 = [L 0 (1 +a AT)] 3 = L 0 3 (1 +a AT) 3 = V 0 [1 +(a AT)] 3 
= V 0 [1 +3 (a AT) + 3 (a AT) 2 + (a AT) 3 ] = V 0 [1 +3 a AT] 



V&V 0 (l + yAT) where 1 V- V a yAT y=3a 
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j Linear Expansion 
AL = aL 0 AT 

j Area Expansion 
AA = 2aA 0 AT 

j Volume Expansion 
AV = PV 0 AT 
AY = 3aV 0 AT 



The apparent volumetric ex 
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The original volume of a liquid is V Q at T 0 . 

"*The real increase in volume of the liquid at T is : 



AV l = y L V 0 AT 

"* The real increase in volume of the container at T is : 



AV S = y s V 0 AT 

*The apparent increase in volume of the liquid = 

-> Real increase in volume of liquid - Real increase in volume of 
container 

*The apparent increase in volume of the liquid = YrV 0 AT-yV 0 
AT 



AV a = AV l - AV S = V 0 (y L - Ys ) AT 
-AV a = V 0 y a AT = V 0 (y L - y s ) AT 

Ya= (Yr-Y) 



